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TITLE: Weldability of Titanium (Issledovaniye svarivayemosti titana). 


gation processes is described in detail. 
The conclusions reached are the following: 


1) The most difficult problem in welding titanium is the 

deterioration of mechanical properties in the metal at the zone 

of fusion. 

2) The changing ofS, Ge » and Wy in weld joints according to the 

temperature is of the same nature as in the base metal. 

3) Intensive grain growth in the weld metal and in the adjacent 

parent metal is observed during welding. 

4) The formability of weld joints in # 2 of titanium grades 

“YHN-A" and "BJ-1A" was very high and satisfied the produc- 

tion requirements. 

5) The structure and the mechanical properties of low-tempera- 

tureci-phase base metal are changing abruptly in the heating~- 

part as well as in the cooling-part of the heat cycle; in the 

temperature interval of B -phase,6p, and w are changing only 

insignificantly. After the thermal cycle of heating and cooling, 

titanium of all grades possesses lower mechanical properties. 

6) For comparing the gas contents of the tase mtal, a special test 
Card 2/3 is recommended, based on heating thin samples to 1300-1500° at 
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: Velikobritanii) 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.10, pp.61-67 (USSR) 


ABSTRACT: The authors were invited to visit Great Britain in 
October-November, 1956 and participated in 4 symposium 
on welding of low alloy steels for boilers and high 
pressure veseels in Glasgow and at the annual conference 
of the British Welding Institute in London, They report 
very exhaustively on the available research facilities in 
Great Britain and comment on these as well as on the 
seaching establishments, comparing conditions in Britain 
with conditions in the Soviet Union, Discussing the 
teaching, particularly at Gambridge and Birminghan 
Universities, the authors mention that the dissertations 
which they have seen there relate to a relatively narrow 
range of problems and, although they are well prepared 
and supported by extensive experiments, they do not have 
a wide scope. Comparing the Soviet "ordinary candidate 
dissertation" with those dissertations which the authors 
had the opportunity of seeing in Britain, they consider 
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Welding science in Great Britain, 24-10-9/26 


the Soviet ones as being superior. The Soviet post- 
graduate who defends his dissertation successfully gets 
the modest title "Candidate of Sciences", whilst in 
Britain a person with equal qualifications gets the degree 
of Doctor of Philosophy; the Soviet degree "Doctor of 
Technical Sciences" corresponds in England to the 
"Doctor of Science, Engineering". The number of graduate 
engineers per one million of inhabitants is 230 in the 
Soviet Union, 130 in the U.S.A. and 18 in Britain. The 
authors of this report read papers on October 24, 1956 
at a meeting convened jointly by the British Institute of 
Welding and the British Welding Association, which were 
published in Britain in 1957, Particularly, information 
on electric slag welding aroused great interest, since 
this technique is almost unknown in the West. At a 
seminary in London on October 25 and October 31, 1956 
one of the authors reported at the Welding Research 
Association on Soviet research relating to thermal processes 
during welding and here he outlines work in progress in 
Britain in this field, British research is also briefly 
reviewed in the following fields: low and medium alloy 
Card 2/4 steels for welded high pressure vessels; methods of 
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Welding science in Great Britain, 24.-10~-9/26 


evaluation of the tendency of steel to brittle fracture; 
problems of cold crack formation; methods of evaluation 
of the tendency to hot cracking of the basic and of the 
deposited metal during welding and application of welding 
in engineering, The authors summarise their impression 
thus: arc welding of stainless steel is extensively 
developed, particularly welding of aluminium in protective 
atmospheres, i.e, argon, helium and carbon dioxide 
(Quasi-Arc, Metropolitan Vickers, British Oxygen, Welding 
Research Institute, Birmingham University); the efficient 
process of electro-slag welding is almost not being used 
at all in British industry; a series of special automatic 
machines have been developed for arc welding under flux 
and inside protective atmospheres, for instance, for 
welding longitudinal seams in tubes, for welding 
commutators of electric motors (Metropolitan Vickers, 
Quasi~Arc); various manipulators and assembly-welding jigs 
are being produced by a number of specialised firms; smail 
undertakings producing electrodes for are welding are 
extremely well organised (Rockweld, producing up to 
6000 tons per annum ) , the basic operations are highly 
Gard 3/4 mechanised, the personnel is very well utilised (good 
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The Changing of Properties of Low-alloy and Carbon Steel of 

the Perlite Class in Arc Welding (Izmeneniye svoystv nizko- ig 
legirovannykh i uglerodistykh staley perlitnogo klassa pri 

dugovoy svarke) 


Svarochnoye Proizvodstvo, 1957, # 12, p 1-5 (USSR) 


The described experiments were performed with the purpose 
of finding the optimum "linear energy" of the arc (q/v in 
calories per cm) and the optimum cooling rate. The optimum 
welding technology was determined for medium thickness of steel 
grades "35 XTCA", "45", "40 K", "20 XPc","23 r","25 Ho'and 
"42 H2ton modified Uabelka specimens. The information includes 
the chemical composition of investigated steel grades and a de- 
tailed description of the preliminary heat treatment and the 
welding technology used, the drawings of specimens, the essence of 
the Mabelka test. N.N. Rykalin's theory of heat propagation in 
the welding process (Ref, 1) is mentioned in connection with 
the "bead specimen" (valikovaya proba) test method, which was 
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‘SHORSHOROV, M. Kh.; AMFITEATROVA, T. A., and NAZAROV, G. V., _ 


"Weldability of IMP-1 Titanium,” Titan i yego splavy; metallurgiya i metallovedeniye 
(Titanium and Its Alloys; Metallurgy and Physical ee » Moscow, Izd-vo 


AN SSSR, 1958. op 180. 


Institute of Metallurgy, USSR Academy of Sciences 
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l 18(2) PHASE II - ABSTRACTS AB-1 
Akademiya nauk SSSR. Inatitut motallurgii 
Titan i yee aplevy; motallurgiya i metallovedentye (Titenius and Its 


Alloys; Metallurgy and Physical Metallurgy) Moscow, Isd-vo AN 
SSSA, 1958. 209 p. 4,000 copies printed. 


Reap. Eda.: KV. Ageyev, Corresponding Member, USSR Academy of Solencess 

Ea. of Pudlishing Houses YV.8. Azhexnikovs Tech. E4.1 AWA. Kinoleva. 

YNTRODUCTIONs This book, of wnioh & Ynase I Exploitation (80¥/2200) q 
has deen prepared, is a collection of scientific papers devoted to a 
the etudy of titaniue and ite alloys from three main points of views : | 
physical metallurgy, foraing, and welding. Speoiel problems in- 


termination of the eontent of harmful gases, development of indus~- 
trial methods of rolling, and oxidation et various tenperatures. 


_ PART I. UATSICAL WETALLURGY 


\ 
\ 
\ 
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Titanium and Its Alloys (Cont.) AB-1 
PART III. WELDING OF TITANIUM 


_Shorshoroy, M.Kh., T.A. Amfiteatrova, and G.V. Nazarov (Institute 
of Metallurgy, SR Academy of Sciences) Weldability of IMP-1 
Titanium 180 
IMP-1 titanium plates eee x 40 x 2 mm,) were butt-welded in a 
protective atmosphere (argon and helium), the added metal having 
the same chemical composition as the parent metal (typical 
analysis: 0.05 percent C, 0.3 percent Fe, 0.05 percent Si, 
0,21 percent Ni, 0.08 percent N,, 0.03 percent Cr, -0.3-0.6 per- 


‘cent On). Investigations were made of the following: mechani- 


cal properties of the weld metal; grain growth and changes in 
structure and mechanical properties of the heat-affected zone 
under various thermal conditions; and swelling of titanium on 
being heated. In the latter connection a test was developed for 
the comparative determination of the degree of saturation of the 
metal with hydrogen. Conclusions. (1) The main difficulties 
in developing the technological processes of welding titanium 
are connected with the deterioration of the properties of the 
Card 38/43" 
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base metal in the heat-affected zone. (2) Changes in tensile 
strength and reduction in area as functions of temperature have 

the same character as in the case of the base metal. (3) In- 
tensive grain growth is observed in the weld metal and heat~af- 
fected zones. The beta-phase grain growth in the dendrites of 
heating is more intensive than in the dendrites of cooling. 

(4) The structure and mechanical properties of rolled base metal 
having the alpha-phase structure change sharply with change in tem- 
perature, both in the dendrites of heating and cooling. In the 
peta-phase temperature range, tensile strength, elongation, and re- 
auction in area change very little. Titanium in the rolled state, 
even in the alpha-phase, shows greater tensile strength, elongation, 
and reduction in area than titanium which has not been subjected 

to the heat of welding. (5) In the test for comparative determi- 
nation of hydrogen saturation, thin specimens are heated to 1300- 
1400° G at various speeds. The criterion of quality 4s the criti- 
cal rate of heating at which swelling of the metal takes place and 
porosity develops. (6) For improving the properties and structure 
of welded titanium joints in the heat-affected zone, welding methods , 
and conditions should be selected with a view to reducing the time 
during which the metal is at a temperature where the beta-phase 
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grain growth is intensive and to decreasing the cooling rate in the 
6B > Atransformation temperature range. There are 12 figures, 2 
tables, and 2 references (both Soviet). 


Poplavko, M.V., N.N. Manuylov, and L.A. Gruzdeva (Ministry of the 
Aireraft Industry of the USSR Some Problems in the Welding and 
Soldering of Commercial Titanium 194 
VT-1D commercial titanium, which has a one-phase (alpha) 
structure, was investigated for weldability. Tcats were per- 
formed on sheet metal rolled from ingots that were produced in 
an .are furnace with a nonmelting tungsten electrode. Conclu- 
sions. (1) VI-1D titanium sheet metal, when its properties 
are stable and its plasticity sufficiently high, exhibits good 
weldability characteristics in the following types of welding: 
argon-shielded arc welding (manual and automatic), spot welding, 
seam welding, and butt welding. (2) In order to produce welded 
joints with good properties, it is necessary to remove, before 
welding, any scale present on the surface as well as the surface 
layer of metal itself, if it is contaminated with gases (oxygen, 
hydrogen, nitrogen). These layers can be successfully removed 
by pickling in an acid medium. Scale removal can be facilitated 
Card 46/43 
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SHORSHOROV, M.Kh,; AMFITEATROVA', T.A.; NAZAROV, G.V. 


Weldability of IMP] titanium. Titan i ege splavy no. 1:180-193 
58. (MIRA 14:5) 


1. Institut metallurgii AN SSSR. 


(Titanium—Welding) é 
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; SOV-135-58-9/19 


AUPHORS uk rov, i.kh., Candidate of Technical Seiences and 
Nezerov, G.V., sngineer 
TITLE: The Effect of Some Alloying Elements on the Proverties of Weld 


Joints of Titanium and Its Alloys (VYliyaniye nekotorykh legi- 
ruyushchikh elementov na svoystva svarnykh soyedineniy titana = 


i yego splavov) y, 
PERTODICAL: Svarochnoye proizvodstvo, 1958, Nr 3, pp 30-33 (USSR) 
ABSTRACT: Investigations on the weldability of "IMP-1A4" and "VT-1D" 


commercial titanium and its alloys with aluminum, lead, 
manganese, vanadium, tungsten, etc. were carried out by G-Y- 
Nazarov at the laboratory for metal welding of the Institute 
of Metallurgy imeni Baykov together with TsNIIChermet. ft is 
concluded that the optimum cooling rate in the B-dvrange 
(Tables 1 and 4) must be considered in selecting the welding 
process technology. Elements reducing the plasticity of weld 
seams are Classified in the following order: Fe, inn, V, Sn, Al. 
Recommendations are given for obtaining titanium alicys which 
do not recuire heat treatment after welding, and for obtaining 
the best plastic properties of weld joints by the use of neat 
Card 1/2 treatment. 
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SoV-175-58-9/19 


The -ffect of Some Alloying Elements on the Properties of 


Titanium and Its Alloys 


Neld Joints of 


° 


There are 4 tedles, 3 photos, 2 graphs, and 2 Soviet re- 
ferences. 


ASSCCTAPION: Institut mecallurgii umeni A.A. Baykova AN SSSR (Institute of 
Metallurgy imeni 4.4. Baykov, AS USSR 


1. Welded joints--Properties 2. Titanium--Welding 3, Titanium 
alloys--Welding 
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135-58~5-7/19 


AuldOhs s Shorshorov, M.Kh., Vandidate of Technical Sciences, and 
hatkhanov, V.N., Engineer 


TITLE: Investigation of Weldability and Development of Multilayer 5 
Welding Technology for Heat-rasistant Pearlite Steel Rotor 
\Issledovaniye svarivayemosti i razrabotka tekhnologii 
mnogosloynoy svarki rotora iz teploustoychivoy perlitnoy stali) 


FEKICUICAL: Svarochnoye Proizvedstvo, 1958, Nr 6, pp 18-23 (USSR) 


ABSTRACT: Wdldability of heat resistant steel: "EI415" and "30KhM" was 
studied jointly at the authors! institute. with the Wesding 
Department of TsNIITMASh. The "IMet-1" method [Ref . i was 
usedywhich makes it possible to find the permissible cooling 
rate in the base metal zone adjacent to the weld seam, i.e. 
a cooling rate that assures good mechanical properties and 
crystalline structure excluding the forming of cold cracks 
at welding. The composition of the two investigated steel 
grades and of the weld metal produced by electrodes "LKZ- 
7OM" is given. The observations made in experiments are 
described and illustrated by graphs and micro-photographs. 

vard 1/2 The permissible cooling rate of weld-adjacent zone was found 
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Investigation of “deldability and Development of Multilayer Welding Tech- 
nology for Heat -+ysinuant Pearlite Steel Rotor 


AVAILABLE: 
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to be 25°C/sec for steel "EI415" and 8°C/sec for steel 
"30KhM". The article includes calculations, based on the 
permissible cooling rate, which were applied in developing 
the technology of manual multi-layer welding, ‘The developed 
welding technology fora model of steel "EI415" used in a tur- 
bine rotor neck of 205 mm diameter and 40 mm thickness, is 
described in detail. ‘Temperatures of 660-680°C are recommen- 
ded for annealing after welding. Chief of the TsNIITHASh 
“elding Depertment, L.N. Yarovinskiy$; Chief of the Leningrad 
imeni Kirov Plant's Welding Department » SK. Zvegintsev:and 
Engineer I.A. Zaks; participated in the work. There are 9 
figures, 6 tables and 5 Soviet references. 

Institut metallurgii imeni Baykova AN SSSR (Metallurgic 
Institute imeni Baykov AS USSR) 

Library of Congress 
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TITLE: 


PERIODICAL: 


ABSTRACT: 
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135-58-8-3/20 
Shorshorov, Kk. Kh., Candidate of Technical Sciences, and 
Sedykh, V. S., Engineer 


On the Evaluation of Proneness to Hot Cracks of Welded 
Metal in the Welding Process (Ob otsenke sklonnosti me- 
talla shvov k obrazovaniyu goryachikh treshchin pri svarke ) 


Svarochnoye proizvodstvo, 1958, Nr 8, pp 10 - 14 (USSR) 


Detailed information is presented on a method and machine 
("IMET-11") used to investigate the kinetics of the form- 
ation and expansion of cracks in metal during the welding 
process. It was stated that crack formation is caused by 
non-simultaneous crystallization of the weld metal and by 
the existence of temperature interval of brittleness. De- 
velopment of hot cracks was observed in weld portions ad- 
jacent to base metal zones where the heat emission was 
most intensive. In welding "St.3" steel with "UONI-13/45" 
electrodes with "1582" rods, hot cracks developed at a 
temperature interval of 1420 - 1300 C and most easily at 
1320 - 1350°C which corresponds to the minimum degree of 
plasticity of the crystallizing metal. Comparative eval- 
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135-58-8-3/20 
On the Evaluation of Proneness to Hot Cracks of Welded Metal in the Weld- 
ing Process 


uations of metal proneness to crack formation in welding 
low-carbon and austenitic 3teels with different grades of 
electrodes were obtained. There are 3 diagrams, 1 photo, 
1 graph, 1 table and 7 references 4 of which are Soviet 
and 3 English. 


ASSOCIATION: Institut metallurgii imeni A. A. Baykova AN SSSR (Insti- 
tute of Metallurgy imeni A. A. Baykov, AS USSR) 


1. Steels--Welding 2. Welds-~Fracture-—-Test methods 
3. Electrodes--Applications 
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SOV-135-58-10-5/19 


AUTHORS: Russiyan, A.V., Sngineer, and Shorshorov, M.kh., Candidate 
of Technical Sciences BAe 
TITLE: The Effect of Boron on the Tendency of Heat-Resistant Au- 


stenitic "1Kh13N18V2B" Steel to Hot Crack Formation in 
Welding Process (Vliyaniye bora na sklonnost? zharoproch- 
nykh austenitnykh staley tipa "1Kh13N18V2B" k obrazovaniyu 
goryachikh treshchin pri svarke) 


PERIODICAL: Svarochnoye proizvodstvo, 1958, Nr 10, pp 14 - 18 (USSR) 


ABSTRACT: Experimental investigations were carried out by the authors 
at the welding laboratories of both the Institute of Metal- 
lurgy imeni A.A. Baykov AS USSR and TsNIIChermet, on the 
effect of boron on the proneness to hot crack formation of 
"1Kh13N18V2B" steel in arc welding and on the possibility 
of controlling the resistance to hot cracks by using dif- 
ferent fluxes of standard grades and electrode rods, having 
the same composition as the base metal. It was stated that 
a boron content from O up to 0,015% reduces the temperature 
of the sharp reduction of plasticity in zones adjacent to 
seams from 1,150 to 1,010 °C and expands the temperature in- 
terval of brittleness, The flux composition has a substan- 

Card 1/2 tial effect on the tendency to hot cracks. Best results 
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SOV-135-58-10-5/19 
The Effect of Boron on the Tendency of Heat-Resistant Austenitic "1LEh13- 
N18V2B" Steel to Hot Crack Formation in welding Process 


were “obtained in welding with "AN-26" flux, where a notice- 
able reduction of metal resistance to hot cracks occurred 
only if the boron content exceeded 0.005%. Highest passage 
of boron into metal is ensured by the use of "BKF-1", 
"AN-30" and "AN-26" fluxes. There are 3 tables, 1 graph, 
2 diagrams, 2 sets of photos and 4 Soviet references, 
TsNII Chermet (1st author) 
ASSOCIATION: /Institut metallurgii imeni A.A. Baykova, AN SSSA 
“Institute of Metallurgy imeni A.A. Baykov, AS. USSKH) 


(2nd author) 


1. Steel--Welding 2. Boron--Effectiveness 3. Welding 


fluxes--Applications 


Card 2/2 


CIA-RDP86-00513R001549910010-1" 


APPROVED FOR RELEASE: 08/09/2001 


PHASE I BOOK EXPLOITATION 


_Shorshorov, Minas Khachaturovich, 
Nazarov 


yego splavov (Welding 
134 p. 


Svarka titana i 
Moscow, Mashgiz, 1959. 
copies printed. 

Fa.: G. B. Yevseyev, Candidate of Te 

Publishing House: N. S. Stepanchenk 

Managing Ed. for Literature on Heavy 

S, Ya. Golovin, Engineer. 


PURPOSE: This book is intended for sci 
and designers working in the field o 
development of new 


COVERAGE: 
alloys and with m 
them (inert-gas Ss 
electroslag welding, 
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hielded arc welding, 
resistance welding, 
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lip inserted. 4,000 
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entists, production engineers, 


f titanium welding and on the 


titanium alloys for application in welding. 


ability of titanium and its 


thods of welding and soldering 
submerged-arc welding, 
etc.). Basic data on the 
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Welding of Titanium ard Its Alloys S0V/2857 


production and properties of titanium are given. Other matters 
discussed are the effect of alloy composition and harmful im- 
purities on weldability, thermal processes in welding, control of 
structure and properties of welded joints, and principles of 
selecting welding and heat-treating regimes. The main fields of 
application of welded designs are indicated. The following 
personalities are mentioned for their contributions in this field: 
5, M. Gurevich, A. P. Goryachev, F. Ye. Trettyakov, M. V. Poplavko, 
M, A. Eltyasheva, B. D. Orlov, and Ye. A. Guseva. There are 51 
references: 28 Soviet and 23 English. 


ABLE OF CONTENTS: 


Preface 5) 
Ch, I. Properties of Titanium and Its Alloys 5 
Basic properties of titanium 5 
Titanium alloy systems 14 
Methods of producing and processing titanium 23 
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Ch. il. Weldability of Commerc 
Welding characteristics of ti 
Effect of narmful i{mpuritie 
Thermal processes in the we 
Control of structure and mechanical prop 
titanium joints during welding 


Ch, iil. Weldability of Titanium Alloys 

Effect of alloying elements on the weldability of titanium 
Alpha alloys of titanium 
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18(5) SOV/135-59-6-3/20 

AUTHOR: Russiyan, A. V., Engineer and Shorshorov, M. Kh., Gan- 
didate of Technical Sciences 

TITLE: New Austenite Electrodes for Welding LKh13N18V2B 
Steel 


PERIODICAL: Svarochnoye Proizvodstvo, 1959, Nr 6, pp 9-13 (USSR) 


ABSTRACT: The authors give the results of the investigat on of new 
austenite-ferrite electrodes for welding the 1Kh13N18V2B 
steel. The investigation was carried out by TsNIIChER~ 
MET and the Institute of Metallurgy imeni A. A. Baykov,. 
of the Academy of Sciences, USSR, during 1957-1958. 
There are described the methods /Ref 1, 2 and 4/7, used 
for the new invention: there has been applied the method 
of K, A. Lanskiy, TsNIIChERMET /Ref 6 and 7/ for EI 694, 
EI 695 and EI 695 R steels and EI 694 and EI 695 elec- 
trodes. (Table 1). Table 2 describes the construction 
of the protective shield. There have been constructed 
electrodes which produced melted metals without fissures 
by IMET-II /Ref 4 and 87, The authors discuss the in- 
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Moreover, 
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30V/135-59-6-3/20 
1KhL3N18V2B Steel 


There are rep- 
Table 
the electrodes and 
several kinds of electrodes 
NIAT-5 
AZh 13-15 and AZh 13- 


18 for Kh 13 N 15 and Kh 13 N 18 steel grade EI 694, EL. 


695 R, KTI-7 for 


shows the comparison of electrodes, 


Kh 15 WN 35 steel grade 612. 


Table 4. 
regarding the heat 
The experiments with the 


new electrodes and the new methods have been accompli- 


shed in the laboratories of Ts NLICHERMET and the 
ine-Building Plant Ordzhonikidze", Podol'sk 
mashinestroitel'nyy 2aV 
results were satisfactory - 

s of seams with many Layers in 
18 electrodes. 


the percussive toughnes 
metal welded by AZh 13- 


od imeni 


™ach- 
(Podol'skiy 
Ordzhonikidze)- The 

In Table 5 there is shown 


The authors 


state that the new austenite-ferrite electrodes AZh 
13-18 and AZh 13-15 may be used in welding steels of 
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The change of the mech- 


anic qualities of chromium steels under the influence 


of the thermal cycle of 
without alloy 
has a considerable influence. 


in steels 


yelding (Table 2) shows, that 
ing addition the carbon content 
Fig 1 shows the change 


of the mechanical qualities in the zone near the weld 
of steels with 12% chromium dependent on the cooling 


speed ii intervals of 750 - 6500C. 


that in steels without 


ing speed Leads to a cousiderable 


tion ana a decrease of 


12% Cr and with reiuforced and alloying addition ere 
change of the 


sensitive to a 


ven welding, and they 


sed granulation in. the 
results given >Y g. 
this study- 
graphs, 
Soviet 


A. 
here are 
4 cables and 6 
and 1 German. 


APPROVED FOR RELEASE: 08/09/2001 


Research has shown 

elloys a Lower cool- 
increase of granula- 

Chromium steels with 
Less 


plasticity. 


thermal cycle perameter 
have less tendency to an increa-~ 
zone near the weld. Several 
Kheyn, Engineer, were used in 

8 photographs, 1 drawing, 4 
references, 5 of which are 


CIA-RDP86-00513R001549910010-1" 


_ BRPROVED FOR RELEASE: 


Research on weldability of Heat 
Chromium 


ASSCCLATIONS : Institut metallurgii imeni A. 
Metallurgy imeni 4. +. Baykov) (Shor- 
aud Belov, V- 


(Institute of 
snorov, Mi. Kh. 


08/09/2001 


Resistant Steels Containing 


3 UE ROR SP oon enuusegorauore = 


SOV/135-59-9-3/23 
12% 


aA. Baykova Au 3sSR 


V.d3 Tsentral ‘nyy 


nauchio~issledovatel'skiy kotLoturbinnyy institut 


imeni I. I. 
Institute for Boilers 
zunov): Zemzin, 


Card 3/3 


APPROVED FOR RELEASE: 08/09/2001 


Vv. N. and Smirnova, 


Polzunova (Central Scientific Research 
and Turbines imeni I. I. Pol~ 


1. D.) 


CIA-RDP86-00513R001549910010-1" 


"APPROVED FOR RELEASE: 08/09/2001 


PEST ral © care Se tratfie ats ae ites 5 
Bf TATE ERE NSER BAT SE : 
tee SAE 2 EOS Loa ES EE 


: CIA-RDP86-00513R001549910010-1 


PN TeS Sees 


sov/135-59-11-5/26 
18(5,7) 
AUTTIORS ; _ Shocshorov, MeKhe y Candidate of Technical Sciences, Smirnov, B:Ac, 
and Belov, VeVe,; Engineers 


TITLE: Peculiarities of Austenite Transformation During Fusion Welding 
PERLODICAL: Svarochnoye proizyodstvo, 1959, Nr ll, pp 12-15 (USSR) 


ABSTRACT : The weldability, of perlite steel is assessed by the alteration of 
jts structure jn the zone of welding. The mein factor affecting 
the strength of welds is the content of martensite which should 

not exceed 20-30%. Depending on the rigidity of the structure, the 
contents of mortensite can be raised up to 50% provided that the 
work piece will be tempered after welding. In research of austenite 
transformation during the welding process, the method IMEI-1 and 
dilatation tests were applied; as test-pieces, low-alloy steels 
23G, 20KhGS, 35KhGSA, 40Kh and 18Kh2VF were used (Table 1) after 
the heat-treatment and high tempering at 550-600°C. The process of 
austenite transformation and growth of grains in steels 23G and 
1ekh2VF is shown in Fig 1. The jnfluence of heating speed on the 

Card 1/2 hardness of martensite is illustrated in Table 3. Analysis of 
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Peculiarities of Austenite Transformation During Fusion Welding 


Graphs 3 and 4 discloses the process of austenitic transformation 
during the cooling. The speed of heating exerts a substantial in- 
fluence on the processes of austenite homogenization. In steels 
with a small content of carbide-forming elements, a high tempera— 
ture in the fusion zone furthers the growth of grains and increas— 
es the austenite stability. In steels with carbide-forming ele- 
ments, a quick heating decreases the homogeneity and stability 

of austenite. Selection of cooling speed should be performed on 
the basis of the methods used by IMET-1 or MVTU which take into 
consideration the peculiarities of austenite transformation dur- 
ing fusion welding. There are 7 graphs, 6 tables and 6 references, 
4 of which are Soviet, 1 English and 1 German. 


ASSOCIATION: Institut metallurgii jmeni A-A. Baykova AN SSSR (Institute of 
Metallurgy imeni A.A. Baykov, AS USSR) 
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\ 24 oo ; 8/137/62/000 /001/090/237 
-AO52/A101 
AUTHORS : Rykalin, N.N., Kuiegin, 1.D,, Shorshorov, M. Kn. 
TITLE: Caleulation of Grenetone of the. fusion zone produced by the sur- 


face arc and ‘the welding burnsr flame 


PERIODICAL: Referativnyy ghurnal. Metallurgiya, no. 1, 1962, 4-5, abstract 
- 1E22 (V sb, "Protsessy plavleniya osnovn, mtalla pri svarke", Mos- 
cow, AN SSSR, 1960, 71 - 100) 
TEXT The. calealation is based on the scheme of a normal-circuler heat 
source moving with @ finite speed over the surface of a semi-infinite pody. The x 
calculation coefficients are determined from a comparison of the calculation data 
with the experiment. Conclusions: 1) The dimensions of the fusion zone produced 
by the surface are and the welding turner flame can be conveniently determined - 
from the width of the fusion isotherm, computed analytically, -and also from ex- 
perimental dependences of ‘the relative depths (the ratio of the. fusion zone 
depth to its width) and the space coefficient p(the ratio of the fusion zond 
area to the. product of ita width py depth) on the welding paraheters. 2) The’ 
width of the fusion zone, especially for unsunken (superficial) are and flame, 
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depands on the distribution of the heat flow of the source. For the open aro 
welding with-currents up to 250 - 300 a, and an argofi-shieided arc gas flame the 
adopted calcula%ijon scheme, provides fair results. _3) The calculation of the 
fusion zone wid+h carried out by-this scheme’ at the aro and torch welding of 
sheets of a finite thickness describes satisfactorily the experiment, . provided 
+hat the heat reflection from the lower (unheated) sheet surface does not affect 
the fugion zone dimensicns, 4) The calculetion of the fusion zone width at the 
are and torch welding of shsets of a finite thickness with an allowance for the 
heat reflection from the lower sheet surface is a very labor-consuming one. There- 
fore it is advisable to allow for the effect of the heat reflection by means of 

a conventional mean heating temperature of the welded sheets, which is determined 
by comparing the calculation with tne experiment. : 


V.. Tarisova 


[Abstracter's note: Comple*e translation] 
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AUTHORS: | _Shorshor h., Candidate of Technical Sciences, Sedykh, V./S.; 
Engineer, Zemzin, VN, Candidate of Technical Sciences, Runov, 
A. Ye., Engineer 
TITLE: The Effect of the Ferrite Phase on the Resistance of Austenite 


Seams to Hot Crack Formation « 


PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 1, PP. i-4 
TEXT; Electrodes ensuring a 2 to 5% ferrite content in the built-up 
A large number of 


metal are used for welding heat resistant austenitic steels. 

data are now available for regulating the upper limit of the ferrite phase 
content in the seam and heat treating conditions of weld joints, applied to 
various operational parameters, types of articles and austenitic steel grades, ; 

On the basis of quantitative evaluation methods, experimental results are 

presented on the effect of the ferrite phase amount on the resistance to hot 
sracking of metal built up with KTV-5 (KTI-5), UT -15 (tsT-15), 3N0-3 (Z10-3} x 
ana 3M0-7 (210-7) electrodes, and of the seam metal when welding 1X18H12T 
(1Kni8N12T) steel with these electrodes. Electrodes from TsKTI imeni Polzunov, 
aa | TskKIT_iment roo 
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ine welding department of TsNITIMASh and the Podol'skly mashinostroitel'nyy z2avod 
imeni Ordzhonikidze (Podol'sk Machinebuilding Plant imeni Orzhonikidze) were 
tested, Table 1 contains the composition of electrodes, Cr and Ni equivalents, 
the equivalence ratio of these components, and the ferrite phase content in the 
yuilb-up metal, determined by the magnetic method using the TsNITTMASh ferrito- 
meter, For some compositions of the built-up metal the ferrite phase content 

was established additionally by metallographical analysis, The resistance of x 
the seam metal to hot cracks was evaluated by the magnitude of the critical rate 
of its linear deformation when elongated during the crystallization process. 

This was established by tests on the VMET-2 (IMET-2) and Tl-3-4 (P-3-4) machines 
designed by MVIU. The tests were made with butt(IMET method) and T-welds 

(MVTU method). The following results were obtained: ‘The index of hot erack 
resistance (critical rate of linear deformation) of austenite-ferrite built-up 
metal depends on the amount of the ferrite phase and on the nature of its allov- 
int. This index increases from 8 to 12 mn/min for weld metal of ixighiaed 

cA OM aNan) jconpostsrr with a ferrite content increased from 0 to 4 = 5%. 
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A further increase in the ferrite content up to 12% does not affect the prone- 
ness to hot cracks. The index of hot crack resistance epee continuously 
from 3.6 to ll - 12 mm/min for weld metal of 1X19H9B (1Kh19N9B)\ composition 


(TFsT-15 and ZIO electrodes) 2t an increase of the ferrite phase from 0 to 


10 - 16%, At a content of the ferrite phase within 0 to 6 - 7%, the index of 
hot crack resistance of the built-up metal and the seam metal of KTI-4 electrodes 
tg 2 to 1.3 times higher as compared to TsT-15 electrodes when welding 

UKniSN12T steel of a medium gradé” chemical compositbn. ZIO electrodes rangé 
between both the aforementioned types. A 1310 ratio of the CG and Nb content 

is recommended to raise the resistance of the built up metal to hot cracks 

when welding with TsT-15 and ZIO type electrodes. TsT-15 electrodes must 

ensure a ferrite phase content in the built-up metal not below 5 - 6% and KTI X 
electrodes not below 2 - 3% to obtain resistance to hot cracks when welding 

root layers of the seam in steel with a higher austenite content (such as 
1Kh18N12T steel). The evaluation of hot crack resistance of the seams according 
to the results of testing butt welds on the IMET-2 machine and JT welds on the 
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p-4/3 machine yields similar results, It is concluded that in estimating the 
advantages and selecting the electrode type it is necessary to consider, 

besides the index of hot crack resistance of the built-up metal, its operational 
properties depending on temperature, stress, the corrosion medium, the duraction 

of operation, the type of alloying and the composition of the base metal to be 

welded, The authors thank Professor K. V. Lyubavskiy, Doctor of Technical 7 
Seiences, for his assistance in the work performed, There are 3 figures, Xx 
3 tables, and 8 Soviet references. 


ASSOCIAFIONS:; Institut metallurgii im. A. A, Baykova AN SSSR (Instituts of 


Metallurgy imeni A. A. Baykov, AS USSR) Shorshoroy and Sedykh; 
TsKTI imeni 1, I, Polzunov (Zemzin); TsNITTMASh (Runov) 
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(MIRA 13:7) 


(Titanium-—We lding) (Titanium alloys--Welding) 
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AUTHOR: Shorshorov, M. Khe» and Smirnov, B. A: 
TITLE? The Kinetics of Austenite-Grain Growth in Steel of Increases 
Strength in Arc Welding 4, 


PERIODICAL: Avtomaticheskaya svarka, 1960, No. 5» pp 17°20 


TEXT: The results of an investigation are given, in which the 
austenite-grain growth was observed in seven low-alloy steel grades of 
increased strength and of the pearlite class, in comparison with plain 
carbon steel "45", The chemical composition of six grades is given ("236% , 
eaokh" R25N3", REOHRCS" yg! S5KNOSA" » ETRE the composition of the 7th,‘ 
‘A48Kh2VE", is not fable 1)- "Bead specimens" formerly described (Ref. 1) 
‘kind the IMET-1 method with uniformly and nonuniformly heated specimens were 
used. The article includes details of the experiment technique. The coh: 
clusions drawn are the following: 1) Both methods, "bead specimen” and 
NTMET-1" produced results differing only little; both methods proved the. 
the grain growth in parent metal at the welds can be restrained by faste- 
heating and shorter duration of austenization temperature; 4S well as by 
increased content of carbide-forming elements in steel. 2) Homogenization 
Gard 1/2 “vr 
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The Kinetics of Austenite-Grain Growth in Steel of Increased Strength in 
Arc Welding 


of austenite is low in the case of single-pass welding of 10-mm steel. 
Marked grain growth took place in the "45", "40Kh", *35KhGSA" and "20KhGS" 
steel grades only. In single-pass welding of 15-25 mm steel, grain growth 
was considerably increased in all steels studied, with more homogeneous 
austenite grain. In the electroslag welding process with 100-300 mm steel, 
the austenite homogeneity end grain growth were very high. 3) Peculiar 
grain growth properties of steel were clearly marked only in welding with 
increased energy consumption (a/v = 10 = 12 keal/em), ic e. considerable 
duration of t' + t"5>20 + 30 sec. 4) It cannot be determined by the 
conventional method of maximum grain size evaluation, with isothermic 
soaking in 930°C ("GOST 5639-51"), if steel tends to grain growth in weld- 
ing; it has to be done with soaking in temperatures near 4300-1400°C. 
There are 4 tables, 7 diagrams and 8 Soviet references. 


ASSOCIATION: Institut metallurgii in. A. A. Baykova AN SSSR (Metallurgi- 


cal Institute imeni A. A. Baykov AS USSR) 
SUBMITTED: July 20, 1959 
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_ AUTHOR: Shorshorov, M. Kh. : 
ene ee : 
| TITLE: : Machine for the Quantitative Rating of the Resistivity of Welding H 


Seams Against Hct Cracks 


PERIODICAL: Byulleten'’ tekhniko-ekonomicheskoy informatsii, 1960, No. 12," pP.21-B i 


' TEXT: The laboratoriya teoril svarochnykh protsessov Instituta metallurgil . 

‘4m. A. A, Baykova An SSSR (Laboratory of the Theory of Welding Processes of the 

- Institute of Metallurgy im. A, A, Baykov of the AS USSR) and the Tsentral'nyy 

nauchno-issledovatel'skly institut chernoy metallurgii im. I. P. Bardina (Central 
Seientifie Research Institute of Ferrous Metallurgy im. I. P. Bardin) have 
designed the HMET- UHWHYM machine for the quantitative rating of the resistivity 
of welding seams against hot eracks, The following names are given by the author f 

- as participants in the design of the machine: M, Kh. Shorshorov, V. S. Sedykh, t 
A. S, Astaf'yev, A. Vv. Russiyan, V. G. Smirnov, V. A. Ladin, I, P. Artemenko. 
The operation of the machine is based on the extension of the seam metal with 
different deformation rates during the erystallization protess of the welding 
path, The evaluation eriterion of the resistivity of the metal of the welding 
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seam against the formation of hot 
cracks is the critical velocity of 
linear deformation Vor mm/min during 
which a hot crack originates in the 
seam. The functional diagran of the 
machine is shown in Figure 1. Prior 
to welding one half of ‘specimen 1 is 
clamped in stationary grips 2, The 
joining section of the specimen 
rests on the edge of stationary 
prism 3, Lever 5 of the bending 
- device acts on the other half 4 of 
the specimen, The axis of lever 5 
coincides with the pending axis of 
the specimen, i. e. with the edge of” 
_ prism 3, Lever 5 can be turned with 
various speeds and is put into 
' motion by sector 6 which serves as 
its second shoulder. The bending 
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Machine for the Quantitative Rating of the Resistivity of Welding Seams Against 
Hot Cracks ; : 


device mechanism is composed of asynchronous electromotor 7, ring-shaped coupling . :-@ 

8, worm,reducer 9, pin coupling 10, Narton-type gear box 11, a pair of bevel gears packs 

_ 12, connected to gear 11 by a chain drive, electromagnetic coupling 13 and worm thy: 
transmitting the motion of the bending device to sector 6. Figure 2 shows a e88j 

. composite copper mold which is used for testing pure built-up metal, The mold ee 

with steel band 2 consists of two halves with common axis of -revolution 3 which 


coincides with joining ; Figure 2: 

section A - B. For test- At we 7: ABCD 
ing purposes the mold is Jt Z 
clamped in the same way as ; a 2 a I~ fT 


the specimen for the test- 
ing of welding seams. Two 
hollows E and C 20 mm in 
diameter are located in the 
pottom of the copper mold. 
During the building-up 
-process the molten metal 
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Hot Cracks . 


flows into these hollows and solidifies quickly. Owing to-this the built-up shaft .— 
is rigidly fixed relatively to each half of the mold and thus a base is created 
for the deformation of the crystallizing metal of the welding bath relatively to 
the joining section AB, The author presents the following technical specificatims 
of the IMET-TsNIIChM machine: range of peripheral speed variations of the bending : 
lever with a length of 90 mm - 1.8 - 208 mm/min; range of angular speed variatias. 
of the lever - 0,02 - 2,31 mm/min; number of lever revolutions - 0,0032 4 0,368 =. 
rpm; maximum bending angle: of specimens - 20, of the copper mold - 10; range: . 
of dimensional variations of the Joint specimens: thickness - 5 - 25 mm; width 
during tests for transverse sracks 20 - 60 mm; width during tests for longitudi-. : 

- nal cracks ~ not less than 20 mm, i. e. equal to the length of the welding bath; | 
electromotor: power ~- 50 w; rpm - 1,390; power supply - from the 220 v a-c 
mains; overall dimensions without welding tractor and control panel - 1,500 x 
700 x 240 mm, The machine has been recommended for big-lot production by the 
GNIK USSR, There are 2 figures, 
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GLIZMANENKO, Dmitriy L'vovich; YEVSEYEV, Georgiy Borisovich; SHORSHQROV, 
.M.Kh,, kand, tekhn. nauk; VASIL'YEV, K.V., kand, tekhn. nauk, 


retsenzent; CHERNYAK, 0.V., red, izd-va; CHERNOVA, Z.1., tekhn. 
red. 


[Gas welding and cutting of mtals] Gazovaia svarka i rezka metal- 
lov. Izd.2., perer. Moskva, Gos. nauchno-tekhn. izd-vo mashinostroit. 
lit-ry, 1961. 447 pe (MIRA 14:8) 

(Gas welding and cutting) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1" 


"APPROVED FOR RELEASE: sa aed ae 


EA ROE CO: POSES ROOTS Toe TOOre: 1 


eras 


tea 


89665 


3/135/61/000/603/001/0 L# 
Acc6/A001 


a 37 
Sokolov, Yu. ¥., Enginesr, Shorshcrov, . Kn,, Candidate of Technical 
S7Lences 


iB 
t fi 


gw ta oO 
fy In 


* 
m a 
= 


ct FS 

s+ (DF 
p 

3 

an 


Te ye fo 
on 
‘ 
> 


we 
9) 
rh iD 
= 
a 
tial a 
$2 uD 
3 G6 


2 
{ 


E 


APPROVED FOR RELEASE: 08/09/2001 


of Fiuorine anid chlorine salts of 
m automat 


¢ welding of heat-resistant 
bee inicees teat properties of 
processes at the Institute 
wring 1957-59 fused halide 
rs weld metal, due toc a 

b , An investigaticn \\ 


» 
+ 
MeL 


\ WM be 


“ 
é§ 


orm ct NaF and S$ 
K, Semenchenko's theory 


CIA-RDP86-00513R001549910010-1" 


WL 


_PEPROVED FOR RELEASE: stig ded Sepa CIA-RDP86-00513R001549910010-1 


ASTD SOA REE SAN SR EGE A NTE TS GRITS Be ED UE 


89665 


5/135/61/069/003/061/014 
AUC6/A001 


an increase cf their 
active substances 
be ysticcd Moments 
s were calculated, 
urface~-active in 
18 ase sned 


aa 
{ 


ee 
a) 2 


G4 


a cr 
we LF ot 
loth ct 

+o ee 
he OO ct 
or Fe et 

Pe ln 

4 

- o 


FL ty bee My ety 
1e) 
aS 
nm 's 


Hk 


42 
i fu 


as 


, 
. 


O ct. 
2 
- tp 
i © FD i+ 
oO 0 


ch iy 4b 
: 


at 
ia 
[yy 


ch 


Tne effect of modifica- 
hod (Ref, 8). The authors 
ia de eformation apere Vor wmn/ 


TS ft OE OD 


ae ce Land ra 


in up ie 2 eonees te. 
electroiss (compos:- 
0 32 y arc voltags 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1" 


3 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1 


89665 . 
Si, 2 8/135/61/000/003/001/014 — 
Modifying Halide Fluxes for Welding Nickel Alloys A0C6/A001 


crucible in a high-frequency furnace, Results showing the effect of the flux on 
erack sensitivity of the weld metal are given in Figure 5, The chemical analysis 


of metals built-up with standard and experimental fluxes is given.,in Table 3. 

It was found that the acicular erystal structure of the metal built up with r 

-ET437 wire under AN-26 flux showed a lower resistance to crack formation; this sce 

is explained by the correlation between the extent of erystal boundaries and the . <f 

ductility of the metal in the brittle temperature range during crystallization, fs 
? 


It is beyond any doubt that cracks are forming as a result of intercrystalline 
failure, As to the formation of cracks in single-phase nickel alloys and pure 
austenitic steels there are 2 different opinions: 1) the cracks are developing’ 
along the initial ecrystallytes 2) the cracks are connected with the appearance 
of polygonization of the cast structure, causing the formation of new boundaries 
which represent accumulations of submicroscopic defects of the crystal lattice, 

On the basis of the data obtained, the authors support the latter point of view. 
The tests performed lead to the following conclusions: In welding nickel alloys, - 
modifying fused halide fluxes are chemically active in respect to the welding a 
pool, It is shown that the NaF content of these fluxes should be reduced in order ey 
vo increase Al and Ti transition from the electrode wire to the weld metal and in ne ane 
order to raise its heat resistance, The modifying effect of Na and Sr, contained 
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Modifying Halide Fluxes for Welding Nickel Alloys — A006/A001 | 
in halide fluxes, is ensured by a low content of fluorine salts (3 - 9%) (IMTF type 
flux). The resistance to eracks of the weld metal at a low content of fluorine 
salts is not less than at a higher content of NaF (ANF-5 flux). The joint effect 
of modifiers (Na and Sr) and the alloying of built-up metal with tungsten, increa- 
ses the resistance to hot cracks of nickel alloys during welding process, It is 
confirmed that hot crack resistance a _ Figure 1: , 
can be raised by eliminating poly- Br ane 1 4 
gonization by alloying the weld E : 685 954 
Joints with tungsten, The authors “1: 
recommend IMETF-71, IMETP-27 ‘and 
IMETP-~4 fluxes for welding with 
EI437 and EI868 electrodes, 
Figure 1: 
Generalized moments and ionization 
potentials of elements contained in. 
nickel alloys and modifying fused 
halide fluxes, 
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teel 
Heterogeneity of austenite in the fusion welding of pearlitic 8 ‘ 
Svar. proizv. no.6:1-5 Je '61. (MIRA 14:6) 


1. Institut metallurgii im. A. A. Baykova AN SSSR, 
Steel—Welding) 
(Steel—Metallography) 
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AUTHORS: Shorshorov, M.Kh,, Candidate of Technical Sciences, Kodolov, V.D., 
Engineer 


TITLE; Notch sensitivity of low-alloy and carbon steels in are welding 
PERIODICAL: Svarochnoye proizvodstvo, no. 8, 1961, 1 - 4 


TEXT: The authors investigated the effect of arc welding on the notch sensti- 
tivity in the weld-adjacent zone of the following carbon and low-alloy steel 
grades: 45, 40X (40Kh), 35 XC A(35KnGSA), 20 XC (20KhGS), 25H 3 (25N3), 237 
(23G) and 12XH 2 (12KhN2), Fillets were submerged-arc-welded on 16 mm thick 
plates at the following values of linear arc energy: CH); 2,000, 4,800, 7,800, 
11,000, 13,200 and 17,000 cal/em, Standard Schnadt and Menager specimens with 
notches of 0.025, 0.5 and 1 mm chamfering radius were cut out of the plates and 
“the base metal, Hardened steel pins were inserted into the specimens which were 
then subjected to impact tests on a ram at room temperature, The results obtain- 
ed with Schnadt specimens were compared to those of tests made with Menager spe- 
cimens at room and negative temperatures (below 0°C), It was established that 
the steels investigated were of the "semibrittle" type according to Schnadt's 
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* terminology. 40Kh, 4S and 35KhGS steels are more notch-sensitive in the weld-ad-~ 
jacent zone than 23G, 25N3 and 12KhN2 steels, At low values of linear arc energy 
and high cooling rates, the metal of the weld adjacent zone of 40Kh and 45 grade 
steel becomes "brittle" due to abrupt quenching, The steels of the first group 
are highly notch-sensitive, and the toughness of the weld-adjacent zone is, as a 
rule, below tuat of the base metal, even within the optimum range of changes in 
the linear arc energy in single-layer welding. For steels of the second group 
the thermal cycle of building-up acts as an improving heat treatment and causes 
increased toughness of notched specimens over the weld-adjacent zone as compared 
to the base metal, During the tests of the second group of steels, the toughness 
of Schnadt specimens with a 0.5 mm radius of the notch base,was in all cases below, 
and at a 1 mm radius, above that of standard Menager specimens, For steels of the 
first group, when building-up is performed at relatively low values of linear ener- 
gy (2 = 2,000 cal/em) the toughness of Menager specimens is even lower than that 
of Schnadt samples with 0,025 mm notch radius, This indicates a substantial ef- 
fect of the scale factor, Schnadt specimens have no special advantages over Me- 
nager specimens in establishing optimum welding conditions of high-strength steels 
by the method of notched-weld tests, but their manufacture is much more labor-con- 
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suming. The information includes a series of graphs showing the effect of the 
linear are energy and temperature on the toughness of Schnadt and Menager speci- 
mens, There are ] table, 7 figures and 4 references: 3 Soviet-bloc and 1 non- 
Soviet-bloe (H.M. Schnadt: On notch brittleness tests employing a notched weld, 
"the Welding Journal", no, 1, 1957) 


ASSOCIATION: Institut metallurgii im, A.A, Baykova AN SSSR (Institute of Metal- 
lurgy imeni A.A. Baykov, AS USSR) 
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12300 1573 p029/D109 
AUTHORS : Shorshorov, M. KH., and Nazarov, G. V. (Moscow) 
nN pies a ee eae 
TITLE: The kinetics of phase transitions and the formation of cold 


cracks in welding of titanium and its alloys 


PERIODICAL: Schweisstechnik, no 8, 1961, 356 


TEXT: The article is an extract of a thesis put to discussion on the 2nd 
International Colloquy "Schweissmetallkunde und Metallurgie der Nichteisen- 
metalle'! (welding and metallurgy of non-ferrous metals), of the ZIS, Weimar 
1961. The original and a translation in German are available at the ZIS. 
Tests were carried out with tubes of 6 mm length and 6 mm diameter with a 
wall thickness of 1 mm. Test bodies were heated to 1200 C or 1300°¢ with 

F high-frequency current. The heating velocity in the x ~—> /3 ‘transition 
range amounted to 300 c/s. The cooling velocity was varied between 4 and 
450 C/s. The following results were obtained: 1) During welding of tita- 
nium and its alloys the temperature range of the Be transition shifts 
to the temperature region from g00 to 500 C with an increase of the cooling 
velocity up to 400-450 c/s. 2) The cooling velocity has a complicated 
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AUTHORS: Shorshorov peat, Candidate of Technical Sciences, Sokolov, Yu. V., 
Engineer 

TITLE: The temperature range of hot erack formation in flash welding of 
single-phase nickel alloys 

PERIODICAL: Svarochnoye proizvodstvo, no. k, 1962, 9-11 

TEXT: The temperature range of hot erack formation in the weld metal of 


nickel alloy X25460E15 ( 34868) [Kn25N60V15 (EI868) ] was determined on a WM31T-2 
(IMET-2) machine from the eritical deformation rate of the erystallizing metal. 
Submerged-are building-up was performed with 3 mm diameter EI@68 wire and 

AM 37 .p-27 (IMETF-27) flux in a dismountable copper mold mounted on the machine 
punch, On the mold bottom five pieces of the same wire were placed, Its design 
assured deformation of the root layer of the built-up metal along the bead axis 
on 20 mm basis, Building-up was made with a ALG-1000-2 (ADS-1000-2) automatic . 
machine, 360 - 400 amps current, 30 - 32 v are voltage, 160 mm/min welding speed, 

50 - 55 mm long welding pool, Deformation speed changed from 3.6 to 34 mm/min 

and the deformation time was varied, so as to determine the arising of a crack y 
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in the lower layers of the bead over the section of the mold Joint, Final 
deformations of the bead were measured from the magnitude of the gap formed 
between the mold halves in the section of its joint at the level of the lower 
bead layers; they were compared with data from calculations of the Speed and 
time of deformation, Two tungsten-rhenium thermocouples were plaved in an 
aperture at the mold bottom. The results obtained are represented in graphs, 
It was established that hot eracks in the welds of a single-phase nickel alloy 
EIG68 (Kh25N60V15) arose within a temperature range, from the solidus to 1000-950 
C, in which the development of the polygonization process was most probable, 
A dip of ductility was observed in this temperature range, Least ductility 
occurs between the solidus and 1,200°C and amounts to 0.5 - 0.6%. Hot cracks 
arise along the polygonization boundaries, When analyzing the ductility of 
alloys in the brittle temperature range, as one of the characteristics determin- 


P, ing the technological strength reserve, both the absolute ductility value and 
the nature of its changes snould be taken into account. There are 4 figures and 
14 references: 13 Soviet-bloc and 1 non-Soviet-bloc, y 


ASSOCIATION: Institut metalilurgii imeni A, A, Baykova (Institute of Metallurgy we 
imeni A, A, Baykov) 
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AUTHORS : Shersheray, —ti._Kh,, Candidate of Technical Sciences, Sokolov, Yu, V., 
Engineer, Russiyan, A, V., Candidate of Technical Sciences, Matsnev, 
E, P,, Engineer, Kurkina, N. I., Candidate of Technical Sciences 


TITLE: The effect of the composition and structure of chrome-nickel steels 
and alloys on hot crack formation in the weld-adjacent zone 


PERIODICAL: Svarochnoye proizvodstvo, no. 4, 1962, 12-17 


TEXT: The authors studied the effect of some alloying elements, such as 

boron, aluminum, titanium, carbon and others, and also of the initial state of 
various steels and alloys on changes in their ductility and strength under 

thermal cycle conditions of the weld-adjacent zone in welding. The investigation 
was carried out by the '{M37T-1 (IMET-1) method described in references 6 and 7. 

The results of the investigation are given in a table which contains also data 

on martensite, austenite-martensite and austenite-ferrite steel for comparison 

with chrome-nickel austenite steels and nickel alloys. The following conclusions 
are drawn, The proneness of alloys with similar alloying systems, to hot crack 
formation can be comparatively evaluated from the temperature when ductility and y 
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strength, determined in impact tension under conditions of the thermal welding 
cycle, are beginning to be recovered. Chrome-nickel austenite steels are more 
prone to hot crack formation in the weld-adjacent zone than austenite-ferrite, 
austenite-martensite and martensite steels, Cracking sensitivity of austenite 
steels increases with a higher nickel content. Proneness to not cracks in the 
weld-adjacent zone of chrome-nickel austenite steels and nickel alloys increases 
with a higher content of boron, aluminum, titanium and carbon. However, in 
nickel alloys, the negative effect of boron is very marked at a higher content 
(> 6,01 - 0.02%) than in austenite steels (> 0.005 - 0.007%). Proneness to 
hot cracks in the weld-adjacent zone of austenite steels and nickel alloys can 
be reduced by refining the base metal with the aid of electric slag remelting 

or vacuum melting, grain refining, and increasing the quenching temperature 
within the limits of a permissible grain size, All these methods reduce Ssegrega- 
tion of alloying elements and harmful impurities at the grain boundaries: the 
former, indirectly, by reducing the total amount of impurities in the alloy and | 
by their more uniform distribution; the latter two, directly, by reducing the 
concentration of elements and impurities at the boundaries, The study was 
carried out with the participation of Engineer V. V. Belov, and Candidate of 
Technical Sciences V, S, Sedykh fron the Institute of Metallurgy imeni A, A, 
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Baykov and Engineer Yu. P, Glukhov. The authors thank Candidate of Technical 
Sciences V. N, Zemzin from the TsKTI imeni I, I, Polzunova, for his assistance. 
There are 5 figures, 1 table and 8 references: 6 Soviet-bloc and 2 non-Soviet- 
bloc, 


ASSOCIATIONS: Institut metallurgii imeni A, A, Baykova (Institute of Metallurgy 
imeni A, A, Baykov)(Shorshorov and Sokolov); TsNIIChM imeni I, P. 
Bardin (Russiyan and Matsev) 
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: B193/£383 | 
AUTIICR: Shorshorov, M.lh. (Moscow) ; 
Menges ereerere ieee ee 5, . 
TITLE: The role of vacancies tu-the delayed fracture of steel 
and titanium alloys : 
PERIODICAL: Ladeuaiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nau: Metallurgiya i toplivo, 
no. 4, 1962, 70 - 77 
TEXT: In the case of certain materials, including steel, and 


Ti-base alloys, tie truce preaking stress” % at room temperature 
rapidly aecreases with increasing time-to-rupture e. ; This. 


effect, known as the delayed fracture, is demonstrated by data 
(of ‘the oresent author, V-P, Belov and G.V. Nazarov) reproduéed 
in Fig. 1, where o (k¢e/mm~) is plotted as a function of ve J 

a / 


(min) for sxecimens tested at room temperature after a preliminary 


treatment which consisted of heating to a temperature near the _" 
solidus and cooling rapidly in air; curves 1-5 relate to the 
following specimens: 1 - alloy @r-6 (vT-6) with 0.2% 0, 0.01% H 
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and C.03¢ N; 3 - ditto but with an oxygen content of 0.3 - 0.4%; - 
 - martensitic steel “OX (40Kh); 4 - ditto but tested at 50 °C; 

5 - martensitic steel 45%* (45kh). There is a close connection 

between the development of cold cracks in the heat-affected zone 

of welded structures and the proneness of an alloy to delayed 

fracture - hence the present paper, in which the author analyses 

a large body of experimental data in order to establish the 

mechanism of both these phenomena. He concludes that the decisive 
factor in cither case is the presence of excess vacancics, formed 

as a result of quenching or plastic deformation caused by volu- 

metric changes, associated with solia-state transformations at low rh 
temperatures (martensitic transformation in steels, precipitation ¥ 
ef hydrides in hydrogen-contaninat ed Ti alloys, ectc.). He shows 
that analysis of the itteraction petween the clasto-viscous 
srain-bowidary flow, on the one hand, and the movement of vacancies 
towards bouncaries normal to the direction of tne applied stress 
and tovards other vacancy sinks on the other, made it possisle 

not only to explain the part played by stresses of the first and 
second ty.e in initiation and propagation of microcracks but also 
Cord 2/4 
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to deturcina the conditions under which "recovery". can take 
place. v 18 possible to assess in the frame of this mechanism 
of delayed fracture the relative inportance of various technolo- 
gical factors, responsible for the Specific features of this 
effect in steel anc Ti-base alloys. The results of the present 
work indicate that in studies and development of metallic 
tiaaterials of construction it is necessary to consider the effect 
of alloying additions not only on the kinetics of the phase 
transforiations but also on the concentration of excess vacancies 
and other point defects of the lattice. " . 

There arc 5 fisures. sO , . : 


SUBMITTED: April 9, 1962 . ‘ 
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avTnORS? Snorshoroyvs wt. Kh. and Nazarov, &- Ve 


piss Kinetics of pnase transformations and formation of cold 
cracks on welding titanium and its alloys 


SOURCE? Akademiye nauk SSSR. Institut metallurgii- Pitan i yese 
splavy- 10> 7, Moscow, 1962. Metallokhiniy@ i novyye — 
gplavy» 226-253 fd 


auxg?: The following materials were used for the study of the ki- 
netics of transformation: Commercially pure +itanium ard (vt) 
(0.0075% Ho) and or (024) alloys of two melts with aifferent 


nydrogen contents (395 Al, 1+,8% Mn, 9.0055 and 0.018% Ho) s AT= (AN) N 
(3% Al, 4.1% Cr + Fe + Si and 0.01% Ho)» ama (4% Al, -a% Cr + Fe 


+ Si and 0.0055% Hy) and AT8 (7.1% Als 0.8% or + Fe + Si and 0.006% 
H.,). The oxygen ana nitrogen content of all alloys did not exceed 


0.1 7- 0.12% and 0.04 - 0.05% respectively: For the investigation 
Gana af 2 
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of colé crack formation one of the severest welding tests was car- 


ried out, namely, the cross test. Alloys OT4 (0.0055% Hy), AT 
(0.01% Hp) and AT8 (0.05% Hp) were tested. The oxygen and nitrogen 
contents were within the technically permissible limits (N< 0.04 - 
0.05; 05 <0.) - 0.12%). It was found that on welding commercially 


pure fi and its alloys with subsequent increase in cooling rate to 
400 ~- 450°/sec, a considerabie displacement of the temperature in- 
verval of the 8 —> *) transformation occurs in the temperature range 
3u0 - 500°C. “he cooling rate exerts a complex influence on the 
teaperature at which hydride transformation is initiated and on 
the nature of hydride vrecipitation. The hydride transformation 
waxes place during cooling and subsequent resting at room tempe— 
rature, with an increase in volume which is the greater, the high- 
er tne nydrogen content of the alloy. The hydrogen content exerts 
tne most important influence on the tendency of Ti and its alloys 
to rorm cold cracks. At a total oxygen + nitrogen content of 
_v¥.id ~ 0.17% which can usually be attained under conditions of 
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ed joints. There are 7 figures, *rom cold cracks in rigid wel- 


Card 3/3 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549910010-1" 


a MAR sits itr 


EERDE SO Dopsenouteaersuone Ss 


36705 


$/598/62/000/007/ 052/040 
p217/D307T © 


Nazarov, G. ¥- and_shorshoroy, Me Kite 


4 


ing characteristics of the titanium alloys S73 
, at4, AT6 and ATS8 


Axademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, 1962. Hetallokhimiya i novyye 
splavy, 254-259 


PEXD: The weldability of Ti alloys was studied in order to deter- 
mine accurately the Limits of alloying within which satisfactory 
welds can be ootained, The study was carried out at the Theory of 
Laboratory of the Institut metallurgii imeni A. A. 
Bay titute of Metallurgy imeni A. A. Baykov, AS 
USSR) in 1958-1 Pie investigations included mechanical testing 
and metallograp welded joints as well as of the 
casis metal in f i zone. A detailed study of the re- 
acvion of the pasis me during welding was 
carried out. The alloys were produced by +wofold vacuum remelting. 
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tot 


Gr 


€ alloys did not exceed 
used immediately after 

§ and etching. It was found that with contents of 8-stabilig- 
elements between 0.6 and 0.8%, the properties of Pi alloys of 
system Ti~Al-Cr-Pe_Si-3 in the heat-affected zone. are changed 

Oo an insignificantly small extent 

meters of the thermal cycle of weld 
ing times of the metal Deing above the of 
perature). The Properties of the y 
crease somewhat as compared with the basi 


content of the alloy does not exceed 4.5%, In the presence of 1.3 —~ 
1.0% of 8-stabilizing elements, the alloys tend to harden and over- 


neat under welding conditions. At a 8-stabilizing content of 2.3 ~ 
2.8%, the alloys become very prone to hardening in the Zone adja-. 
cent to the joint. The properti r alloy t 

al and 0.6 - 1.34 8~stabilizin 
Slight extent after welding, Alloys of this 


a 
0.18%. Sheets of 3 mm 


3 


SG 
20 r= @0 


ch ct pe b 
byt} 


System exhibit a sa 
tisfactory weldability if the U.T.S. of the basis metal after roll- 
ing does not exceed 95 ~ 105 ke/ inn, fhere are 4 figures, : 
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Effect of the composition of halide fluxes on the properties of 
welded joints in chromium-nickel alloys. Svar. proizv, no.3:l-4 


Mr '63, (MIRA 16:3) 


1. Institut metallurgii im, A.A.Baykova, 


(Chromium-nickel alloys--Welding) 
(Flux (Metallurgy) ) 
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ACCESSION NR: AP300112% . 8/0125/63/000/807/0001/0007, , a 
AUTHOR: Krasulin, Yu. L.; Shorshorov, M.°Kh. . ie oe 


TITLE: Wedge test for evaluating the effect of cooling rate on the polygonization | es : 
of single-phase-structure welds | eae | a ae ee ete 


SOURCE: Avtomaticheskaya svarka, no. 7; 1963, 1-7 
TOPIC TAGS: welding wedge test, EI868 alloy, eat cola of welds . 


ABSTRACT: A weld~testing wedge made from OKh18NOT dustenitie ‘steel was used to, - 7 
‘determine tho critical rate of cooling at which tho polygonization of E1868 i a 
( (Kh25N60B15) heat-resisting nickel alloy is suppressed. The alloy was welded on — — 
“by an independent double-electrode arc, with a 1.6-mm welding wire. EI868 alloy 
is a single-phase solid solution strengthened by (about 16 per cent of) tungsten. _ 
Metallographic studies revealed that at the cooling rate of over 100 or T20C per > | = 
sec. the polygonization boundaries in the welded~on metal disappear. Five micro~ 
; photographs are presented. Additional alloying of 8 per cent Mo (Mo-wire added in Bee 
= & the welding arc) resulted in reducing the cooling rath to 40C per sec. The critical — 
a rate of deformation, which determines the hot-crack!resistance of the welded-on 
metal, was found to be 2.8 and 7.3 mm per min. for E1868 and EI868 plus Mo 
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Regulating heat and diffusion processes in the metal fugion 
zone during welding and hard facing. Svar, proizv. no.S:13= 
16 Ag '63. (MIRA 17:1) 


1. Institut metallurgii imeni A.A, Baykova, 
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